
An Introduction To Foundations On Unstable
Soil Conditions Geotechnical
Unstable soil conditions can pose significant challenges when it comes to
constructing buildings or infrastructure. Geotechnical engineers play a crucial role
in designing and implementing foundation systems that can withstand the
instability of the soil. In this article, we will provide a comprehensive overview of
foundations on unstable soil conditions and explore various geotechnical
solutions.

Understanding Unstable Soil Conditions

Soil instability can be caused by several factors, including excessive moisture
content, loose granular materials, expansive clays, or weak rock formations.
These unstable soils have limited load-bearing capacity and can undergo
settlement, shrinkage, or consolidation. For construction projects, it is important
to identify and assess the stability of the soil before commencing any foundation
work.

Types of Foundation Systems

Geotechnical engineers rely on different foundation systems to address the
challenges posed by unstable soil conditions. The choice of foundation system
depends on factors such as the type and characteristics of soil, anticipated loads,
and the structural requirements of the building or infrastructure.
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1. Shallow Foundations: Shallow foundations transfer the load to the uppermost
layers of soil that have relatively higher stability. Techniques such as spread
footings, strip footings, and raft foundations are commonly used in areas with
favorable soil conditions. However, on unstable soil, additional measures may be
necessary to enhance the load-bearing capacity, such as deepening the
foundation or using soil stabilization techniques.

2. Deep Foundations: Deep foundations are employed when the upper layers of
soil are unable to support the intended load. These foundations reach deeper
layers of soil or rock that can provide the necessary stability. Common types of
deep foundations include pile foundations, drilled shafts, and caissons. The
selection of the appropriate deep foundation system requires a thorough
understanding of the soil profile and subsurface conditions.

3. Ground Improvement Techniques: In cases where the soil conditions are
extremely poor, various ground improvement techniques are employed to
enhance the load-bearing capacity of the soil. These techniques include soil
consolidation, vibro-replacement, grouting, and soil stabilization using reinforcing
materials such as geotextiles or geogrids. Ground improvement techniques can
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significantly improve the stability of the soil and enable the use of more
conventional foundation systems.

Importance of Geotechnical Investigations
Before construction begins, geotechnical investigations are carried out to
evaluate the subsurface conditions and determine the suitability of different
foundation systems. These investigations involve drilling boreholes and collecting
soil samples for laboratory testing. The data obtained from these investigations is
essential in designing foundations that can accommodate the instability of the soil
and prevent potential issues such as settlement or differential settlement.

Geotechnical Design Considerations

Designing foundations on unstable soil conditions requires careful consideration
of various factors. Some key design considerations include:

- Adequate bearing capacity to support the structure and prevent excessive
settlement. - Drainage systems to control water movement and prevent the build-
up of hydrostatic pressure. - Soil stabilization techniques to improve soil strength
and prevent soil movement. - Flexible or rigid foundation design, depending on
the anticipated loads and soil conditions.

In summary, foundations on unstable soil conditions pose unique challenges in
construction projects. Geotechnical engineers play a vital role in assessing the
stability of the soil and designing appropriate foundation systems. Understanding
the characteristics of unstable soil and employing suitable foundation techniques
are crucial in ensuring the long-term stability and durability of structures. By
conducting thorough geotechnical investigations and implementing effective
foundation design strategies, engineers can mitigate the risks associated with



unstable soil conditions and create a solid foundation for successful construction
projects.
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Introductory technical guidance for civil and geotechnical engineers interested in
foundations on unstable soil conditions. Here is what is discussed:
1. UNSTABLE SOILS
2. HEAVING SOIL
3. IDENTIFICATION
4. POTENTIAL VERTICAL HEAVE
5. POTENTIAL DIFFERENTIAL HEAVE
6. APPLICATION
7. COLLAPSIBLE SOIL.
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